09) n^mmm^mmm 



(43) HPS&BflB 
2003 3M0 ft! B (02.10.2003) 




PCT 



(io) siiBaM** 
WO 03/080760 Al 



(51) 




C09K 1 1/06, H05B 33/14, 33/22 


(21) 




PCT/JP03/03329 


(22) 




2003 *P3 8 19 B (19.03.2003) 


(25) 




B*t§ 


(26) 






(30) 


4$Sg2002-81234 
#m 2002-299810 


2002 $3 R 22 B (22.03.2002) JP 



2002 ^10^15 B (15.10.2002) JP 

(71) tBHA: tliAP^<*ie^tt(IDEMITSUKOSANCO., 
LTD.) [JP/JP]; T 100-8321 TttfflB 3*1(01*- 
THi1f Tokyo (JP). 

(72) 3SI»«ft(IWAKUlVIA,Toshiliiro);T299-0205 

=FH& tt<r;TM? ±* 1 2 8 o chiba (JP). m* 

VxM (YAMAMOTO,Hiroshi); T 299-0205 =fM & 

±g1 280lJtil Chiba (JP). 8J£ (HI- 
RON AKA,Yoshio): t 299-0205 fl^tt^T 91m ± 



S1 280 Chiba (JP). ftffl (IKEDA.Hidet- 
sugu); T 299-0205 TXlft «^r;TBrfi 111 2801 
« Chiba (JP). ffljll ife^8 (HOSOKAWA^hishio); T 
299-0205 44 ^ JftTrfT ±* 1 2 8 O Cliiba 

(JP). ^63 St 3 (TOMlTA,Seiji); T 299-0205 *FSSft 
!4>ra$±Il 2 8 OS* Chiba (JP). ft* *± 
(ARAKANE,Takashi); t 299-0205 ^FUSSR tt^Tiftrti ± 
*-1 2 8 0 Sift Chiba (JP). 

(74) ttIA: & . tt(OHTANI,Tamotsu et al); T 

105-0001 ISHiKSEy PI 3 TB 25f 2f ^ 
•J^Xh>*yP1t*;i/6Pg Tokyo (JP). 

(81) rt£H fHPfy: CN, IN, JP, KR. 

(84) fg£S fffi^: 3 - P ^ / (AT, BE, BG, CH f CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, SE, SI, SK, TR). 



(54) Title: MATERIAL FOR ORGANIC ELECTROLUMINESCENT DEVICES AND ORGANIC ELECTROLUMINESCENT 
DEVICES MADE BY USING THE SAME 



(54) *«XU* h PJU 5 * *fe l*fc*«X U£ h P JUS * y-fe 

rH 

^3 (57) Abstract: A material for organic electroluminescent devices consisting of a compound having a structure wherein a nitrogenous 
^ heterocyclic group is bonded to an arylcarbazoyl or carbazoylalkylene group; and an organic electroluminescent device comprising a 
^ cathode, an anode, and one or more organic thin films placed between the cathode and the anode in which at least one of the organic 
thin films contains the above material. The material can give organic electroluminescent devices exhibiting high color purity and 
O emitting a blue color. 
00 

§ (57)Ktt: r y-ju*;u/<vr-f ju*xi**ju/«y-f jutju*i/>*ic % mm&%^Tn&&tf&$Ltz 

^BH^«19**i-C^***xu^ hDjU5*^-fe>x*^lzJ3i^T. K*ai»KS(0'><J<i:tllS^ IMBfttt 

O hpjus*v*>x**ffl»»«##-r4*r«ixu^ hajus*^-fe>AB^-e*y. ft««A«*<. ^fe 

> S(C«^T^*tiXL/^ HP JUS *vb>X*^*a«W1IB&#«X|y^ hPJU5*^-b>X**ffl«»Rtf**t 



10/ 573 7 8 9 

WO 03/080760 PCT/JP03/03329 

MP5(tec'dPCT7PTO 2 8 MAR 2005 

w m « 

mmx&& 0 

^mmtLxte, hjx (8-+;'jy?-h) 7 ;i/ 5 i$ u 

7-i^l?^W^^TO^ (WAfc^ ^¥8 - 2 3 9 6 5 5#&$R 
> #§S¥7-1 3 8 5 6 l^a&rmH¥3 - 2 0 0 2 8 9^R^) . 



WO 03/080760 



PCT/JP03/03329 



'JX ( 8-+7 'J /7-b) 7;US-7A (A 1 q) OftuIEtfeWH 
KjVt LTl±*+£-e*^fc. ftH2 0 0 1 - 2 8 8 4 6 75 > 

2-4 c d /A ^ 2 0 0 1 - 1 6 0 4 8 9 7 

to* * x h t u-cffl ^ & £ t k ct <o , ^&$&mm^%Wi e l £ n 

lit £ JlfcB L»«t^^I^c 0 

#£8J3«: N TEHK5C U) Xtt (2) T?*$ft*{fc£tofr$»fc4 

( C Z — ) n A ( 1 ) 

C z (-A) ■ (2) 
;i/7;U+U>S^ Atis TIB-« (A) n, mi±. *ft 



2 



WO 03/080760 



PCT/JP03/03329 



■en i~ 3® 

(M) P - (L) , — (M' ) r (A) 

»B^L<li&«SW>#*86~3 O07U-rt/£&L<W:7 U-U> 

<&M»«III&2~3 OW'sro^SfcBlrfe*. pte0~2, qttl~2 
N rl*0~2©SRr**. fc/:U p + r 14 1 JsLbT?**. ) 3 

*^©tIELI?^ffllt TIB-ttS ( 1 ) XI4 ( 2 ) T^$n^fb^ 

(Cz-) rA ( i ) 

Cz (-A) „ (2) 
C z tt % g$>& L < Wlio? u -;u*;um'vV ;i/&X(4it&fc L < MS 
&<D1j)W/4 JUT fr*l> n&tfmtt, %tl?h 1 ~ 3 

*. 

7y-;u*;uAV-f;u«t*j^*7'J-;bS{4 N ^H$t6~3 0-e**«k»* 

L<U 7x-/H N 7>HJ;u8 N 7at>FiJ;H, 

7^*-;i/S % eu-;uS, 7;l/^U^;bg N £7i-;uS % ^-7 x -;i / g|| 
CtlbOo*., 7x-JH, t7^;l^ N t'7x-iH, *-7* 



3 



WO 03/080760 



PCT/JP03/03329 



$f^L<, yf-U>S> x?U>g % 7'a£]s>m> -i V7*afU>S, n-7 
g N n-^*i/U>* N n-^7*fb>§> n-*?*U>£x tFn + v/f 

-7*fU>^ n-^>fl/>iif*U\ 

( 1 ) ( 2 ) tefcttSs Ati, TfS-j^it (A) 

(M) P — (L) , — (M' ) r (A) 
y > % 7 v U v 7 if 4 > K U v > s 4 > K U v V % -< 5 -f > K- 

jk -f v-f > k-;k w >^v-;k 7u 7r u y>H j8-*;nKy >> 

hau>, 7*ty-A ^r/t^'jyvwfbti, *NfI=. f'J-7A 
try v>, try ^ << 5 ?vtry v>, h >; rvytflftt u\ 

L ti, J|£$§£\ 8&*> L < l±Mfi&©&&& 6 ~ 3 0 ©7 U 4) L < (17 

J^^6~3 0©7'J-;HtLttt, 7*-;ug> t?7*-;HU 



4 



WO 03/080760 



PCT/JP03/03329 



z.tihv>>) £7*-;^ t7*-jug, ?-7x^i s 7;M-d7 >J- 
tiix^b>S, ?y-tz-b7S s 7;M-77t-I/>^ ;\-7;i/tD7 U 

-b7g##W<^fts cn^H7x-b>I, L"7x-1/>1, 7~7;x 
5-3 0Oi/^D7;l/4l/VitU(i, tf v 7 n ^ 7f- b >S> 

N 3-tra'J;bS, b*7 7^;i^ 2 - ey *;;.=. ;u£ N 3 - fcT'J 4- 
t- 'j v^-jH, i — r > k y 2 - y > k y 3 - ^ > k y 4 - 
f > K 'J ;H> 5 — f v K U ;u£ N 6 — r > K y 7 --r > K y ;uS. 1 - 

-r y-f > k y 2 v-f > k y >vm, 3 v-i' > k y 4 --c v-y 

7K'J;uS, >KU;i4l N 6— TV-OKU;^ 7 -i" 7-f 7 K 'J 

2 -7 y;uau T 3-7U;H, 2 >v'77-;bS, 3-^>7*77~ 
4-^7777^;^ 5-^>777^H, 6-^>'/7 7-^l, 
7-At>y7 7-iH, 1 -4 7^>777-;US, 3 -i' 7^>77 7-;bS 
, 4 7^>7'7v-^S^ 5 7^777 6 --f 7^77*77 

-;u^ 7-^v^>77 7-;H, 2-4yy;uS, 3- + yy;uS, 4-+ 
/y;uS, 5-+yy^s. 6-*/y;bS, 7 y 8-*y;;b« 

N 1 --T7+7 'J;bg. 3 7 + y y;b*. 4-4 7*7 l J^S> 5-^7* 

7>;;uS^ 6 --r 7*/* y;uS. 7-^74yy;uS, 8--r 7*/ y;us> 2 
-*y*-9-y~;i/g, 5-*7+-9-y^u« N e-ty+^y^nt, i-#;u 



5 



WO 03/080760 



PCT/JP03/03329 



> < V y )um, ■ 2 - a )U < v* y 3 - * ;w n* V y 4 - * ;u/ * V 'J 

3-7 i f>X l Jy^S, 4-7 1 f>7; l Jy^H, 6-7xt>X'i^ 
7 -7xt>X l J v-;US, 8-7xf>X , jy-iH> 9-7xt>X 
'J^-^Ss 10-7xt>X'Jy^l, 1 -7? y 2-7^'Jy 
3 -7 ? U 4 -7 ? y v-^Ss 9 -7 ? y l , 

7-7xt>XoiJ>-2-^H, 1, 7-7xt>xa'J>-3-^^ 
1, 7-7xt>XDiJ>-4-'f)H^ 1, 7 -7 it>XD >J V- 5 -- OU 
1. 7-7xtvxa'j>-6-f;Hx 1, 7-7xt>xa'jv-8- 
-Hb^ 1, 7-7xt>Xa'J>-9-^^ 1. 7-7xf>XD'J>- 

i o-^;H, l. 8-7xt>XD | r/-2--/;H> l, 8-7xt>xa 

y>-3~f'^a. 1, 8-7xt>xa'J>-4-f;H> 1, 8-7xt> 
*n y >- 5 1, 8-7xt>Xa y >- 6 --T^S. 1, 8-7* 
t>XDiJ>-7-^^i, 1, 8-7i + >7sa y >- 9 --Om, 1, 8- 
7it>XQ'Jv-10-'fJVS> 1, 9-7xtvxa'Jy-2->fiH> 1 
, 9-7xt>XD'J>-3-^iH, 1, 9-7it>Xa'J>-4->f;l/S 

> l, 8-7xt>xn'j>-5-f;Hv l, 9-7xfyxD';>-6-'( 

)im, 1. 9-7xt>XDiJ>-7-f;H, 1, 9-7xt>XO'J>-8 
-'OUX. 1, 9-7xt>xo'JV-l 0-^;bi, 1, 1 0-7xt>xa 
V y-2-4)\>&^ 1, 1 0-7xt>XD'J>-3-f^S, 1. 10-7x. 
fyXD'J>-4-^J^ 1, ]0-7xf>xaiJ>-5--f;H, 2, 9 
-7xt>xa'jy-l-^H, 2, 9-7xt>XD | J>-3--/^ 2 
, 9-7xt>XD'J>-4-'f;H^ 2, 9-7xtVXn'JV-5-fJ^ 
„ 2, 9-7xt>XD'J>-6-^Jbi, 2, 9-7xt>Xa"JV-7-^ 
;US, 2, 9 -7^-t-VXaU >- 8-^;uS, 2, 9-7xt>Xa'J >-l 
0~J)l>^ 2, 8-7xt>Xo'J >- 1 -J)im, 2, 8-7^.^>7;ay 



6 



WO 03/080760 



PCT/JP03/03329 



>-3--Ol4k 2, 8-7xt>XD'J >-4— OUg, 2, 8-7**>X 
a y >- 5 --f;uS, 2, 8 -7xt>7D 'J >- 6 -f;ug^ 2, 8-7xt 
'J >- 7 --OUg, 2, 8-7i-t>Xa'J>-9--f;uS N 2. 8-7 
it>XD>J>-10-^bi, 2, 7-7it>7niJ>-l-^H > 2, 
7-7xt >Xa ij >- 3--r^Ss 2, 7-7xt>^D | J > — 4 — -Y ^IS-, 
2, 7-7xf>xa'J>-5-'f;H, 2, 7-7xt>xa ij 

2, 7-7x7->Xd | J >-8-^/Ug, 2, 7-7xt>Xa'J v-9- 
-Ol^ 2, 7 -7xt U >- 1 0--Ol^ I-7xty-/H, 2- 
7xty-iH, l-7x;f7v?-;l/i, 2-7x;f7^-iH, 3-7x 
y^T^-;bS. 4-7x7f7y-;H, 1 0-7x;f7y-il/^ 1-7 
x^t^-;H, 2-7x 3-7x;4f v^-jH, 4-7 

xy+t-^iH, 10-7x/+ty-;H, 2-^-+-9-y;;H, i-t* 
f-V'J^S. 5-**^yy/ug, 2 -^+-^v77'J;bS, 5-t+tv77 
3-7 7if-;bS, 2-^i^;bS N 3-^i-;uSs 2-y^fa 
2-^^;Utra-;b- 3 -^;bS s 2 ?-)Ut°a-)i- 4 
--ObS, 2 -^/m'n-;u- 5 --f;bg. 3 ^;i/t'a-;b- 1 -J 

> 3 ^;Ut°a-^- 2 --OUg. 3 -^^;i/fa-;i/- 4 3-^ 
f ;l/tfn-;l/- 5 --f?ug, 2 - t -7>^t°D-;u- 4 < JUB, 3- (2- 
7i-;b7*atVb) 1 --oug N 2 1 -4 y K U ;ug, 4 

1 — f> KU;uS, 2-**;l/-3— TVK'Jjl/S, 4-^;u-3 
> K U 2 - t -7^;b- 1 > K y;ug. 4 - t -7>;u- 1 --f 

> K 'J ;Hk 2 - t -7>;u- 3 - -f > K I) 4 - t -7>;b- 3 — * > K 

-tfE-j&St OK ( 2 ) fit; (A) CfelUCz, M, M' Ogf£S 

;uS> l < iiasg&©7 di, «>7 v y ;ug, h y 7 



WO 03/080760 



PCT/JP03/03329 



;u;j-ay^ug N *ji/*K-;i/S, *jl/iK*S/;i4k BftfcK tt&a8W>7;Mr 
a&*> L < tt**aSl<07rt>*-;uS, aftfc L< (±*K«SW>7 »;-;U7;u 

a&& l < tt*sa8&©£#fcg, l < ii&a&<z>^T D^ssai 

III, IiiL<(ii»77^;H^ aft*>L<tt*fta»©7'J-;i/* 
a$& UI«©7i^W+yWlfbti4. £ft<?<£-?*> 
„ 7*yfg!jg? N ^^Jl/S, /N'-7Wa7x-b>I, 7i— t77;bS 

, f'Jv;bS, ^77^1, h°'J5v;H, 7^>^^S> ^>v/uS> v7 
S5i3-«K ( 1 ) Xtt (2) r£3tt*<fc-&*©i&g'»5C£ LTtiU n, 



* l 



n =m= 1 


n= 2 


n = 3 


m= 2 


ra= 3 


Cz — A 


Cz — A — Cz 


Cz — A — Cz 


A— Cz— A 


A— Cz — A 






Cz 




A 



11512— (A) ^^n^&CD^m^t L-Tii, p r q, r©fflU:j£L\ 



WO 03/080760 



PCT/JP03/03329 



m 2 



No 


P 


Q 


r 


« £ m * 


[1] 


0 


1 


1 


L-M' 


[2] 


0 


1 


2 


L-M' — M', M' -L-M' 


[3] 


0 


2 


1 


L-L-M', L-M' — L 


[4] 








L-L-M' — M\ M' -L-L-M', 


0 


2 


2 


L — M' — Jjl' — L M' — L — M' L— M-L 
L L L ' ill' 


[5] 


1 


1 


0 


[llfcmc (M' fcMitt^ttjiS) 


[6] 


1 


1 


1 


M-L-M' 


[7] 


1 


1 


2 


M-L-M' — M', M ~^ _M ' 


[8] 


1 


2 


0 


[3]\zmC (M' *MklW**.&) 


[9] 


1 


2 


1 


M-L-L-M', L-M-L-M', M-L-M' -L 


[10] 


1 


2 


2 


M-L-L-M' -M', M' -L-M-L-M', 
M' — M' —I — M— T 

lvJL 1VJL JL> 1V1 i_ , 

M' 

M — L— L M — L — L — M' L — L — M 1 — M' L — M— L — M'_ 1 

m' w A- * A ' A M— i~ L 

M 


[11] 


2 


1 


0 


[2]tCfBJl^ (M' &MiR*#*5) 


[121 


2 


i 


i 

JL 




[13] 


2 


1 


2 


M-M-L-M -M , m — L — M • T 

£ M 


[14] 


2 


2 


0 


MfcpjC (M' fcMi 


[15] 


2 


2 


1 


UOJfcBi: (M' &Mfc, MSrM' 










M-M-L-L-M' — M', 


[16] 


2 


2 


2 


M 

M— M-L— M<— M* M — L— L — M' — M' 1 

L ' M .M-L^L, 

M 1 N M' 

M 

M-M-L-L-M' L-L-M--M' M-L-L-M 
M' M M' M' 



9 



WO 03/080760 



PCT/JP03/03329 



Ai££LW*Czl± N AfcHtHKxC (A) COM, U M* ©^fftfclS 

{?iJ;Ui\ -iS5t (1) *>L<& (2) fcfc^T. m=n=lt*^Cz-AT* 
s (A)*»liZ [6] (p = q = r=l)fl)i^ Cz-M-L-M' ,M 
-L (Cz) -M* MM-L-M' -Cz©3o<B|g£^#$tf£>tt*. 

£fc s (1) Kfc^T* n= 2T?**C z-A-C zt\ (A 

) «2 [7] (p = q=l, r - 2) (Dii^l^i, 

Cz-M-L-M'-M' Cz-M-L-M'-M 1 Cz-M-L-M'-M' 

Cz Cz cz 

Cz 
I 

Cz-M-L-M'-M'-Cz , M-L-M'-M' , M-L-M'-M' 

Cz Cz Cz 

Cz 

M-L-M'-M'-Cz , M-L-M'-M' , M-L-M'-M'-Cz 

Cz Cz Cz 

Cz 
i 

M-L-M'-M'-Cz, Cz-M-L-M' , Cz-M-L-M' , Cz-M-L-M' 
Cz CzM' M' M' 

Cz 

Cz Cz Cz 

M-L^-M' , M-L-M'-Cz , M-L-M* , M-L-M'-Cz 
M M' Cz-M'-Cz M'-Cz 

Jsl±®«fc >) tu -m. UK ( 2 ) RTf ( A) 0fc£»5k Mtfln^g^J 

(PmJlE-flSit ( 1 ) fcfc^Tn- 1 % froffie-ttit (A) KfeOTp = 1 , r 
= 0 T*$> 0 N 



1 0 



WO 03/080760 



PCT/JT03/03329 



~ 4 (7)M^#W^td 5 A9L gfefc L < 8 - l 

(is fllftt L < (ill^roili 6 - 3 0 07 U -limb L < Ci7 U — U 
S&fc L < (i&S&©#tflt8 2-30 ©^.ra5f*lSaiT?***«IE LM^mtt 

#4. 

©tfHE-JRa ( l ) l^tn=2 , ^ogriS-^it (A) mfc^Tp - l , r 

- 0 0 > 

-J&it ( l ) it*, C z tt, SJM L < ti&S&©7 «; -/u* ;u/<74 ;HX 

-M (A) it<*\ Mte, «jftfcL<t±^ae5©i8^*'t*lft*tt4-5fl!) 
MH#W^t a 6 MSXtt 7 Mils £& L < tiMS&©^£ffMt 2 

- 4 ©HtW^fD 5 ftiS, Sl^ t> L < tt&g&©B&^fc"**ltt*ft 8 ~ l 
I <&MH#W^-r a BR, L < lifcS&tfW 5 TVfcf U i? 0 „ L 

L < tt&Jt&O^&S 6 - 3 0 ©7 V -;ug*> L < l£7 U — U >S> 
L < li&fi&<©^£# 2-30 ^fofllSfife^lE L*^fflfcf 

ft. 

®H5fB-j©xt ( l ) II^Tn= l , froffiUB-ttS (A) Ct^tp = 2, r 
= 0 7?* 0 , 

-flSit ( l ) fWu C z tt, g&*> L < te&g$!©7 U ;w<vyjugx 
{** )W4 ;b7 u 0 , 

-«St (A) it*, Ml*. flt»fcU<tiM*»©»fc^«t*«*ft2-4 0 
©Mlt#l§^r a%%MW?& <0s U± N g&*> L < ttfcg&0>$£» 6-30 
<D7V L < tt7 'J - U >S, Xt*S& & L < tt^WiOttXjK 2 — 30 



] l 



WO 03/080760 



PCT/JP03/03329 



®ffiiaEHMst (2) (^^tra=2, ^-omife-^it (A) Ufc^Tp=q= 1 

-usst (A) it^s mmm' lis ^nf«!^ *jfc&L<tt&asw>ai 

B»FSH-»s£ ( 1 ) Rtf ( 2 ) tte^T, C z L < V - 



WO 03/080760 



PCT/JP03/03329 




1 3 



WO 03/080760 



PCT/JP03/03329 




WO 03/080760 



PCT/JP03/03329 




I 5 




I 6 



WO 03/080760 



PCT/JP03/03329 




WO 03/080760 



PCT/JP03/03329 




WO 03/080760 



PCT/JP03/03329 




(AI10). (A111) (AH2) 




(Al 13) (A114) 



1 9 



WO 03/080760 



PCT/JP03/03329 




WO 03/080760 



PCT/JP03/03329 



¥-*r*»jl'tn. 5-3. 3eVT'*0. 2. 5-3. 2 e VT**t»* L 

*^(3fc^^>-iS5t ( i) Xfct (2) ^$ft£{t£«, lfiE©**^ 

^'fy7^2. 8-3. 8eV?*«3, 2. 9-3. 7eVP*4iff*L 

IB-^5EC (1) Xfct (2) 0(t^^^^^ELI?SMIf^flft^o 
«S* (1) Xfcfc (2) ©v^nA^b^^^^^^ttEL^fflttft&^t 

ffl®tlEL^(t ffe&fgftU (0. 12, 0. 10) 

- (0. 17, 0. 2 0) ii§Jl^OT&& 0 ateSE©— ( 1 ) X 

* fc, mWlztstfZ-m ( 1 ) M ( 2 ) <D4f&mU 1 
-*><v7*#2. 8-3. 8eV<hiS<> 3W^K-^t^<>2. 5 

2 1 



WO 03/080760 



PCT/JP03/03329 



7~i imfrkMan&'ptK tt> \^<D&mz$toxm&mnw*£<Di*ftMs 

% jl * © -9 *> % 3 raSiB^O^^ft li* § l i ft 

miz-%&nz> 7~ii mfrzmanz&m£&G+zmmtfiVk&M&to<z>®)& 

3 W?m®L& <9 SS^x* 3 Illt^ U $ 

Jt£K££;U Kv^atefcSfi (Tg : 8 0 - 1 6 O'C) £WU jEJURtf/ 

RttTl^*. ^Sti^ Il#**t4* ML, ^ftrt*T^»^±AL/cj£?L 
„ L < ti&Bfr S> i$X L * gftfeff 4 * xWM Z-ttZtztb^ jE-Fl&Xfct 

2 2 



WO 03/080760 



PCT/JP03/03329 



%ftmiz&, >&g[zfoCT, *m%(D-{&3. ( i ) x& ( 2) (DitsmztiQ*. 

K-f>/^3p4tli^^Tffl^^i tied; $#tf>IS7fc»Jt 
^^^M £ ft ± £ -£ £ ;i <h £ £ 0 

bH^&A-f &jg ^m^aAs> a ® ^£ * g #a* <o rnxm t -em 

*IP3<£»E W\ «?*&2!ffl*IE7Lfi&gJia<, -AM ( 1 ) &tf ( 2 

*mo-m. ( i ) xt* (2) ^b^M9^A(z«fK9jg(ji^ttffi?$«i^ 
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% "f5> % v7x^;ufl/X ^)U7>b'7^>s y7i;7>h7-bX 
y7;./*^A'y-;K t*7 > N ftt: 7 l A jKlMf->> ^Dv7^>> -Y 5 

□ v?7A N ^r/vA, U^7^, ;t*$ 7A, ^ »J^7i^ ££3 



£HU L< 7x~jH s t'7x-;H, "t7^;uS, 7>H,»;uS^ 
^xrjU® N try y;H, + / y ^ y* /• y ;HT^ 0 „ tuieg^Si L 

7^*;u»; t'-;bS^c7>7;u^-;H ; > K*->*Ji'>K-;b£, xh4i/*;b 
#.=jua£S£0>#*& } ~ 3 0O7;U3*>'73;UjK-;uS ; ^ h * ->i, i^y 

7'J-^yI ; yxf;b?i 7if©y7^;l/7 5 / 




(3) 
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'j7v>« s ^> n /^7 , /~;us n ^>y^-4-9-y-;us, ^>y^r/-^ 

to 

H0^«OJ«^(i. n=3^m=0^ttn=2^ra=lT^^ o ) 

itufB-^st (3) tvt $ n •?> fim&mi&ttom&m & -r a\ m^tib 

©f b^* fz J8£ $ ti *1> © T lift V > , 




2 5 

i 

I 



WO 03/080760 



PCT/JP03/03329 



(K-3) 




IK-4] 
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Wl/kF^yv, *"'J7 »J-;U7;P* x^;^>. 7'^yx>, ^>vv> 

^L/Ttt, b 'J 7x^7; MJM;^7=> s MJ^77x-;l,7rA 
N, N' -v7x^-N, N' - (3-^/b7*-=./b) -1, T -t'7x 
4, .4' -v7rA N, N, N' , N' - (4-y-f^7x^b) -1 
... 1 ' -7x^- 4T 4' ->7rA N, N, N* , N' - (4-^;b7 
J' -t'7x-;b-4, 4* -v75>, N , N' -y7x^ 
-N, N' -yt7^-I, 1' -k*7x^-4, 4' -v7;>, N, N 
' - (^ib7x^) -N, N' - (4-n-7^;b7.x^;u) -7^>h 
U>- 9 , N, N-fcf* (4 4 - h VJU71 J 7xi)t 

) H-7x^-y^p^>|, Xtt£tt£<&3M^**7 5>#tt** 
Lfe* 'J zf-?- & l < *4aKU nn&fcffijgSft* *> V\ 

7^nv7-> (Pc) ft##®Jl#ti|lix H 2 Pc,CuPc,CoPc,N 
iPc, ZnPc, PdPc.FePc, MnPc, ClAlPc, CIGaP 

2 9 
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c s C 1 I nP c, C 1 SnP c, C 1 2 S i P c N (HO) AlPc, (HO 
) GaPc^ VOPc, TiOPc, MoOPc, GaPc-O-GaP cf<7) 

7 9 □ is 7 - y%%mmaf-f 7 9 □ «> 7 - >m^t * * c n iziss $ n 

^yut-h'jf7A, kx (8-t Kn+>>^y y h ) mm, kx (8- 

t Kn + y4;'Jt-h) ffl, kx (8-t h'D+H; II ^ — h > 
b y X (8-t Kn^iz+Z 'J-f- h) 7;b5--7A N h y x (2->^;i/- 8 
-k h'a + y+; U^- h) 7;U^-'7Z* % h U X (8-t Ka+v^y Ut- 
h) #'J7A, kx ( 1 0-t Ka + v^>7* [h] *y 'Jf-h) ^ 'J 'J *) L 
> kx ( 1 0-fc Ka*i^>7* [hi 4-7 'jf— h) kx (2 -^/k 

-8-+yUt-h) ?na#y^A % kx (2-^f/l/-8-*;'Jt-h) 

(o-^y?- h) ifv^^ kx (2-y^;i—8-*y y*-h) ( l - 
t7>7-h) 7/P5-«>A, kx (2->^-8-*y'Jt-h) (2-7" 

7 t 7^7y-;btL<«hU7y-;uBI^#56WiLi\ ^#Wlctts 2, 5- 
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fX(l-7x^)-l, 3, v^WOPOP, 2, 

5-fc*X ( ] -7i-il) -1,3, 4-^7V-;.K 2, 5-a(l-7z 
3, 4-t*W7-iK 2- «' - tert-yf;l/7x; 
;U) -5-( 4" -t*7xz)H ] >3( 4 - W y7y-/k 2, 5 - L'x 
(1— f7^;b) -1,3, 4-**WrV-)K 1, 4-fx [2-( 5- 
7x^t4ty77'J^) ] l, 4 -t'X [2-( 5-7x^t 

*-y-v*7 7>J;b) -4-t e r t-7*^;^>-tf>] , i~ ( 4 - _ tert _ 
7^U7^/l/) -5-( 4" -b'7x^) -1,3, 4-f7v7y-;k 
2, 5-t'x (l-t7fjb) -1,3, 4-f-7^77'-;K 1, 4 - fx [ 
2-( 5-7^^;Uf-7i> > 7 1 /';^) ] <*>fer> % 2 - (4' -ter t-7> 
~5-( 4" -f7x^) -1,3, 4-M;77-;K 2, 5 
-fx (1-^7^10 -1,3, 4 -hU77-;K 1, 4-t'x [2-( 5 

ITOWR, NESA«lcffifflan*»ffc*Xs ttft-f >y^A^ccr>» 

®#»LT*<K 7/^7A, *^>7A,^^ f^7A, Y 7 h'J7 
^ U^7A, ;bx-7i, N 7^ 5 

&*l**t, C^bM^^tl^^O-e^^l^ ^^L-cti. 7^v7Vi 
n 7nv7A/^>/7A, yfJA/T^U^A^^tLTHl^ 



3 1 
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^JS^oYWUBk r;u*'J±SI^Dy><t4*>-#±S^a^>ft*J^ S i Ox 

s A 1 0», S i Nx > S i ON, A 1 ON. GeOx , L i Ox , L i ON, 
TiOx , TiONs TaOx , T a 0 N , TaNx , CttZ&fflftikto, Bit 

iWbs^T?**. mzmmizmt^w^^tLx^ s i o x , ai o 

x , S i Nx , S i ON, A 1 ON. GeOx , C WSJZte&Xffflm ZMfc^ 
TjfiU\ *fc> 8fc|ittK^*Jl0J&ftfc LTli, LiF, MgF 2 . C 
aF 2 , MgFj , NaF##*U>. 

#fi£#, 3L*\,y-X-)\,7)V3-)\,#&&&. 7KU7*ab-UV, #y*?b 

>, *Ky *7? y u-K #y*6fte-JK jKU^ut^-^K # 

# y x-r A/-* ;u 7 * > , r h 7 7 )Vt a x * u > - 7 ;M- a 7 ;u 
/I/x-t #y e^l^U*^ h\ r b -;7MDif uv-xf- 
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sK'J ?aa HJ 7;U*a.xf-u>\ # 'J 'J x* > 7 7 h\ ^''Jx^f^ 
„ tff 'J * — /K# — h „ *K D 7 U * *' HS b\ * 'J x-r^-Y 5 h\ jK 'M 

^^©WaiEL^O^JgO^fiJc^ XA'^ij>/, 7*7X7 

, Yt>7*l/-f-f> ^©££:&»&^ Xb*>3-fr^s f -y f > $\ 

mmwmtg & t % -£©7^7; fca tc* # ^HPADmE^n^^ o ^ 

10nm~0. 2 wm©$gB#£ t>tu#S;U\ 

©prfi'iWistLTtt, t'v^uy^ k #'J7'.ju-k # 

y ixtjk #y 7 5 k, #u 7 u ? >s # y x;u7 * # y > * 7 y 

tK y — N - t*-;l^;bM'V-;k # y v 7 >^©ft#«i£Btllt, # "J 

&±<D£ 0 iz^ %m Lm+fDmmmm^mco-m, ( 1 ) xia ( 2 ) 
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(1) 3- S^x * /M* - • ¥ + i v 

HU£«L ( 1 0 umo l/'J v EPA (yif ^x-f)k V<> 
?V:i?/-;b=5 : 5 : 2#KJ±) 8»U 7 SPEX&F 
LUOROLOGIIK h /KZ>*i&£$Jtf>3j:*>±# •) fc#LTj£to& 

(2) iSili*;b**-*>-y7°©$J£ 

(IRIX*) *#*>fc. ciroMtx^^-ttUftJtUfc. 

(it&fo (a 5) 
jb^-ti (a 5) (D^mMmT^Tii-fo 
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( 1 ) 4i«W* (A> 

2, 4' h7x / > 15g(54mmol) 1005 U U >y h 
Jl/Kigfr U h U 1 A 7. Og > 2 -7 5 y t*'J v> 5. 2g (55mmol) * 

U 7^ x*y-;u-e&#u #Psl& (A) 12.5 g(W85%) 

( 2 ) (A 5 ) 

3, 6-77^/^^7-^ 6.1g (19mmol), *EH* (A) 6.3g(23mmol 
) ^ m®0. 2g. 1 8 -777 >- 6 1.7g . M»'J7A2.9g C21mmol) £ 
Afts LTo-v?aa^>-tf>305 'J U -y b^£#D/U gfgmSTFs v 

, ^Pitut^irau f#bn/c-<t^^x/sMf b-^T-ML/c 0 n^ntzmt 
*ntz 0 nhn-tz^ Q \u 9omhz 'h-nmrmfd-ms (7^-;uktv 

V-7 , v/ 3 >7^M) HJ:0@»(A5) T?fc*£££8tJ8Lfc. F 
D - M S ^$J£*£3t £OT(^to 

FD-MS, caicd for C 37 H e s N s =51 1, found, m/z=511(M + , 100). 

o 

£»J2 (ffc£& (A3) <?>-£/&) 

^t£ti (A3) otms&myizKto 
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(1) $mfo (B) (D&tfL 

4 -7*a^^>X7 ;Uf t K 15g(81minol) 300S l> 'J v b Mz® 

v> 10g(83mmolK 28%* M ^ I* * V * > K ^ * 7 - 

mm i5g(8immoi)^7)DA.. m^immwu^ rjs**7«^ m&Ltzmw 
s-fr-camu *Pb1#(b) 9. 5g wm\%) 

(2) *flfl# (C) 

(B) 9.5g(33mmol) £x*y->l/805 'J l> >y MUK^U *5>X7 
;y>SK 5.2g(34mmol) % 7]<IKb* MJ«7^ 2. 6g(65mmol) Srip^., 15B$M 

7-;UT-»U #Wft (O 3.46g(«27%) £*#/c 0 

(3) fbl^fe (A3) ?>£l& 

3( 6 _ v?7i-;U#;WN*y*-;U 6. lg (19mmolk *fS# (C) 8.9g(23mmol 
) , Mm 0.2g. 1 8 6 1.7g „ Wmtt)')^U 2.9g (21mmol) 
£AtU Bt&tLTo-Wan^yWWl >J U >y h^&TJD^s fi*ft3lET% 
<>'Ja>t-f^U*ffl^t 200°CK:£T*M&U 488#MRfS 3 ■£/!:. &S^7 

tttH^ * y-n>30$ 'J l> -y p;i/*iD^.N tfaJLfcfflft U 

»^t#7 L c D f#^n/cEi»&'<>^>m^ B L, afe^B B B 3.9g ok*33%) 

f#bftfci|gifll±> 90MHz 'H-NMR&tfFD-MSlcJ: OBft^ (A 

' FD-MS, calcd for C 45 H 3 oN 4 =626, found, m/z=626(M\ 100). 
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3 (ft£#) (A 2 6) <7>£$) 
ft£& (A 2 6 ) (D£jm$&*MTlz*t 0 



H 




( i ) tpmfo (d) 

*^y-;b 33g (0.20mol)> p-7'at3-F^>t'> 68g(0. 24mol) , §fl 
f»2.0 g> 18-^70>-6 18g, jRWK*y^A30g(0.22mol)SrAti N & 
^<tLTo~v?DD-c>-tz> 3005 y y«, h;b*7)o;U Mlt^T, 

*-r*/<**«ivc 2ootic*Timttu zmmzt^tt:. su&mk. m 

^49%) &|#/c 0 
( 2 ) it-Sm (A 2 6 ) 
2-h'7x-;W>h'-;b 5.4g(20mraol) , tpm (D) 7. 7g(24mmo!) , ft 
»0. 2 g , 18-^77>-6 1.8s . SlXftM* U 0 A3. 0g(22mmol) *A*U 
MaTo-/^DD^>r/30; y U-v »*ft«T, vU n> 

*-OU'<X*ffl^T 200tfc*-eJn*ftU 48ttH0K£*-**:. £/»7f£> 

^y-^305 y y * h^o*. Mu : @^-«u Kfe©H^ft* 
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»fc. / &h>htz®mm*'<>-vy-?m£$ > B i, &&£Ai.7g mmi%) mtz 

o tSbttfclNIWu 90MHz 'H-NMRWFD-MSt3j;^@Wti (A 2 6 ) 

■?&%ztmmuz 0 ttz s FD-Ms®a^i***OT{^-r. 

FD-MS, calcd for C 3 8H 2 gN 2 =510, found, m/z=5lO(M + , 100). 
£ bl^ f#bft/cfb£t)K^T£$#iJ l tR)t>lC Ltx^j^-^t >y 7V) 

£$0>]4 (ft^fcl (A 2 7) 0)G&) 
il&llb (A 2 7 ) ®^«gft«:OT^^t. 



6 feJ&P B 2. 2g (JR$ 1 9%) . n h ftiztiiik lis 90MHz 'H-NMRMFD-M 
Si3j:«9@fl*jite (A 2 7) Z fc&fll&Ute. FD-MS^H^^ 

FD-MS, calcd for C <4H 30 N 2 =586, found, m/z=586(M\ 100). 

(aid <*)<£/&) 

fb^ (All) <D£j^tt*jaTfc*t. 




K 2 C0 3 
o-DCB 
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( 1 ) (E) <7>£j& 

3, 6 - t*7 x -ib- 9 - p 7 x 7. 6g(16mmol) £ 

i-r;U70i U 'J >y MMZf&frU -60°C T-n -7>;U U f- 7 A^it 
.6M) 12 5 "J 'J >y h;U£i)|];U -60 °C fr£> 0 °C 7? 2 ftMfttft Lfcfc, -60°C 

mm zmfitzo zbiz -6o°c ^ h o t t? 2 #wmw i> 5 £ 

(E) 4.0gOIX$58%) £t#/c 0 

(2) it^m (All) 
2 - ( 4 ' -7*d =e- 7 x -;!✓) -4 £ TV [ 1 , 2 - a ] f'Jy> 2. Og (7 
.3mraol) s.4«WM* (E) 3. 5g (8. Ommol) N fl-7 + ^ (h'J7x=.^7^> 
) A'r/^ 0. 17g$H\ 2-v^ b*$/x*>305 l> U >y hJUUlfcfrU 2.0M 
IttUt r 'J A**«125 'J 'J -y HI/£jbD*., 8TOMML/-c 0 

. muz%£u%bfttz§imftz * ? ; z t\z& <o , 2. og 

47%) ©Stfife@#&»fc. f»£ftfc@#ldu 90MHz 'H-NMRWFD-M 
S^9@» (All) T?**;:i:fcBSiSLfco FD-MS0SJ^m 

FD-MS, calcd for C < 3 H 29 N 3 =587, found. m/z=587(M + , 100). 
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(4t£V» (A 9) <7)^) 

(A 9) ct«^OT(wTt. 




(A9) 



2 -vm *itz tpffl®. ( C ) 2. Og (5. 2mmo 1 ) s 4 - ( 9 ' * )W < V U M 
-7x-Ma>I 1. 7g(5. 8mmol)> rhHX ( h 'J 7x-Jl/*X7-f >) 
7 y -7 A 0. llg£ 1 , 2 - ;* h *S/x * > (205 U 'J «v r /U) fc^U 2. OM 

tBL/c@^^v^a a ^^>«^^, 7K&U WKt b 'J^AT«L/-c 0 ^ 
^^^*L^bn/c4«4^^y-^T^t^c:t^J:«9. 1.8g (^62% 
) <7>JffifeEH*£tf7c 0 f#bti/s|IM#fcU 90MHz 'H-NMRMF D-M S £ 
ctOg^tl (A9) X*h&Z tZmUbtzo &tz, FD-MSC0«,^m^OT 

FD-MS, calcd for C 39 H 26 N«=550, found, m/z=550(M\ 100). 

£$0>J7 (^b^«J (A 4 3) 
{tl=r^ (A 4 3 ) cD^m^^XfiZ7j<t, 



i o 
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(A 4 3) 



ArSlSfcT, tvWWtt^ 2001 'J «J>y h;bHP77X3^C, 2 , 3 -»7 
y-5 - (p-7'd^7x^) - 7-^f^-6H-l, 4-v7-te'f> 2. 
33g UOmmolh t> ;W<v '~;U 2 g(12mmol) s HJ X (^>v 'j f>7-fe h >) 
v^7v7A0. 14g(1.5mol%) N h 'J - t -7>;i>*7. 7 * >0. 06g(3«iol%) . 
t-7>*vt h'j-7A2.0g(22mniolh h ;bx > 1005 V V v h HZMZtz 

-)V 1005 <J V 7 MHHTft&U ^Hfe|»* 1.2g(3mrnol) 0»30°/o) 

o £<Z).£>£H£, NMR, I R£l/FD-MS<Z)iJ£U:<£ 0, S» (A 4 3 ) T* 

$>&ztmmitz a ttz, fd-mso^^^ot(wtn1-. 

FD-MS, calcd for Ci,HuN s =399, found, m/z=399(M\ 100). 
-&f&M8 UtSm (A 4 5) 

(A 4 5) ©^J^SfcOTlz*-*-. 




(A 4 5) 



krfmTs J»fttt205 U 'J -y FJl/£P7773*[:, 2 , 3 -v^>7 / 
-5, 7-^(p-7at7*i;b)-6H-l, 4 - v7Hffci , >4. 5g(I0mmo 
lh *;bM'7'-;b4g(24mmo!), h'J 7, (->X>y ijf >7t |> » yn^y^A 
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0.28(1.5mo!°/o) . h U - t -7'f;Ma7 < >0. 12g(3mol%) > t-7*h*v 
t h 'J <7/>4.2g(442imno]) , fgii 1605 U U -y h;b^Aa^f^ts 100 °C 

izr\mmMmnLtz 0 toti> 4W&L/c i ig B E i£Mu ^/-^ 100 

5 y«y h)^m&L, efetel.8g(2.9mmol)(W29°/o) £f#fc 0 £©*>0ti 
> NMFL I R%VFD-MS0mmz&t), m%> (A4 5) X^h^t^lt 
mLtz 0 £tz, FD-MSOiJ^|gm^OT^/f;t 0 
FD-MS, calcd for C< 3 H 26 N 6 =626, found, m/z=626(M + , 100). 
Ub£#l (B9) ^)55c) 
<t$to (B 9) w^fiKSK^J^T^t. 




(B9) 



ArMITR 4- (2' -7x^-4* - 1* 'J V)V t''J;yV-6' 
;u) 7x^;btf'a>^(llg, 32mmol, 2.6eqK 3, 6-v7'at-9-7x^ 
ft;W<:7-M5g, 12mmolK f + X ( h U 7 x-;i/*X7 ^ » rtyWL 
(0) (0. 55g, 0. 48mmol, 2%Pd) £ 1 , 2-y^ + yx^> (1005 'J <j >y h /b) 
fc»»U mWt+h 'J7A7Kra(2M, 10. 2g, 96mmol, 3eq/505 V V v h;U) £ 

MLT6fe@#(8.5g W83%) fcflfc. f#&ftfcBB#li, 90MHz 'H-NMR 
WFD-MSWiJM (B 9) T&^^MELtc,, tf:, FD-MS 

FD-MS, calcd for C 60 H, 9 N 7=857. found, m/z=857(M + , 100). 
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smn o at^-ti (bid <o%m 

<t£>® (BID ©^M^l^T^/fv-To 




(B 1 1) 



g, 32mmol, 2. 6eq) ^ 3. 6 -^7*d€- 9 -7 x -;b*;l//^V'-;K5g, 12mmo 
I), f + X ( h'J7x ~)lfoX~7 >) A7v7A(0) (0.55g, 0.48mmol, 2 
%Pd) * D 2 - h 4 yi ? > (100^ U l> 7 r )l) WU Uffifc* h 'J 7 
A7K«(2M, 10. 2g, 96mmoI, 3eq/50 S I) 'J >y DU) fciQ^TlOB^Mttft 
£*8Ji£#KU *vAi7a-7 b?'7 7^-effiMLT6fe@ft(5.7g,76 

°/o) £f#/c 0 #<infclI£M;U 90MHz 'H-NMRWD-MSia»)» 
(BID i£E!iSLfc 0 FD-MS^tel^^OT^-To 

FD-MS, calcd for C < < H 2 oN 6 =627, found, m/z=627(M\ 100). 

£$#>Jl 1 ttb£$(A7 2) (D-Sm 
it&m (A 7 2) 
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( 1 ) *M# (F) <D^f& 

) mt^ 

(2) (G) 0>-£/& 

(F) 9.0g OlmmoJ) > l-7xty^f'Jv^')A7'a; K8.7g(31m 
mo!K MT>^- r >Al9.3g(250mmol).^M27^ 'J 9 7 h;H;:lSHU 128^1 

+ b y -^A-e^Lfco lei^git, x* y-^27^ u -y r;b£;)o 

* ^ *Pr£±S L £i§J® L N x >? J -)lXim L > * fflft ( G ) 1 0. 6g (^88 
96) 

(3) it&fo (A 7 2) 

*Pb1# (G) 3.5g(9mraol) „ 1. 7g(10nimo!h J: 0 itMO. 09g (0. 5rnmo I ) ^ V >Wt 
73 ^A4.0g(19mmol) £ 1 , 4 - v^+-9->185 'J -y IwKzJ&fflU h7>^ 
- 1 , 2->^a^t>y75>0.5 5 D U-y r;U(4mmol) &7JD;U 7)lo'y 

+ h Hi.^ilf:. MHi&iE§it, llxf;H5; 'J 'J -y bfltta 
tfrtfJLfcJiSJIfcttJfiU Kixf/K'^L, ftSfelS.Ii3.5g (4X$83%). 
flbn/:|g B B B (i N 90MHz ! H-NMR£t>TD-MS(c<£«9gl» (A 
7 2 ) & £ <h £fi|!S L fcc * N F D - M S (Dm%m&&&LT£.&'t. 
FD-MS, calcd for C 35 H 2 ,N 2 =472, found, m/z=472(M + , 100). 

iHZifctb, H3 izfhbtzo 

1 2 «b£to ( A 7 3 ) 
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ilGto (A 7 3 ) 0£j&f£&£JTRwT>-t. 




(1 ) (H) <D£f& 

*mi*> (2) iz^x, 4>im (b) ©ftt>oc^*«i l-msn** 

» (F) 4ffl^fc^(i N n*<0*^*(f^ CttcJrOs (H) 7.8g ( 

(2) fk^fe (A 7 3) 

^ji i© (3) tfe^r, *«* (G) *Di^f B m (H) *m»it 

ItikMlAs 90MHz 'H-NMRMFD-MSl:J;f)@^ (A7 3) 
FD-MS, ca led for C „ H Z3 N 3 =473, found, m/z=473(M*, 100). 

* & k: , * & *i fcft^ tc o ^ xism 1 1 n»tc l tx * ^-4* + v r © 

3 (A 1 1 3) o^fig) 

ffc£* (A 1 13) 0£J56fi»*JaTte*-f . 



1© (3) fcfc^r, ^ (G) cm>9fc*«m-?»Sftfcc*i 
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m$0%) iffizo n hntzB^i, 90MHz 'H-NMR&tfFD-MSK^Og 
tm (Al 13) T&%Zt*imUz 0 £tz, FD-MS4>PJ£*SJfl£J^TK 

FD-MS, calcd for C 33 H22N,=474, found, m/z=474(M + , 100). 

H3 HtFnL/Co 
£fig0U 4 «t£*5 (A 9 8) #£$) 
<t£Wi (A 9 8) ©£$Sl!&£OTK*to 




( 1 ) 4>KK* ( J ) 

£f&0l]2<E> (1) dfcl^ 4-7'P : t^>X7^ftK^ ! )i:3 1 5~ 

y>fcffl^fcJ2W±, [Rl^^*^f•9-^(-J: , 9^ 4>M# (J) 19. 2g (W 
92%) zmtzo 

(2) <t»WM* (K) 

ttiMZto (2) lujs^T, t^HM* (B) ©ftkflWNK* (J) 
ttWu llOli^ffl^T^^^ (K) 5.5g (W45%) 

(3) {k£4& (A 9 8) 

4>H# (K) 3. 0g(6mraol) > * )W*V-)l2. 3g(14mmol) s «t Mt$0. 12g(0. 6m 
mo IK U >Sf* U 9A4.2g(20mmol)£ 1 . 4 -vt*V>2\ I U D >y h MzMffi 
u (>7>X-1, 2-v?a^t>y7rA8 5 U U 'V WM6nunol) SriW 
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tfeo mwm* i , 4 >2i 5 'j ■; mmc 

MU ct oifflO. 12g(0.6mmolh 'J >ffi* 'J $ A2. 9g(14mmolh b7>*-l 
, 2 -'>^a^if>i?7; > 0.85 V 'J >y rM6mmol) *iDA N 7;u^>M 

8EES*&. »Kx*;l/305 'J 'J >y h;HSr*D^, #TtB Lfe^ B *»fi U fflFltx 
WZfflH,^ Stafe£H3.3g (JR*8096) fcfcfc. mZtitzftS&tt, 90MHz 1 
H-NMRSr/FD-MSfciOaW* (A 9 8) V*> Z> Z t ZWB&Lfc.' £tz 

> f d - m s <nmm&mT\z*to 

FD-MS, calcd for C <6 H3oN,=638, found, m/z=638(M + , 100). 



£fi£09 1 5 at-£t> ( A 1 0 5 ) ©£j£) 
<fc£#l (A 1 0 5) ©^W^^TI-T^-to 




(1 ) +M# (M) 

p^J 1 1 © ( 2 ) fc^T % *f B m (F ) (DiXh *) \z^mm 1 4 O ( 1 ) t? 
(A) fc$>*ifccfj|H# (J) fcffl^te^tt, rattfcfcff&firScfcteJ:!^ * 
Mft (M) 10. Og (W88%) *f#fc. 
(2) fb£$! (Al 0 5) <D£f& 
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£fi£0U 4© (3) Kfc^T, (K) roftbOte+Htt (M) fcffi^fc 

J*Wi> lH]^»^lT0C:<b(^:i9, ^6fe*SII2. 9g (W71%) » 
bttfcigllfcU 90MHz , H-NMRSt/FD-MSl=:J:<9afl*)«5 (A 1 0 5) T? 
& -I) Z £ fc BIIS L fc. tfcs F D - M S ®»|^J& & J**T . 
FD-MS, ca led for C<,H 31 N 3 =637, found, m/z=637(M + , 100). 

£f$.m 1 6 (fb£#l (A 1 0 8 ) <D$J&) 

it^m (a i o 8) o£im& : &MT&7fi+. 




( 1 ) (N) 

1.3. 5 - HJ 7*a^>-fef>13.0g(41rnniol) > 3, 5-v7x-;^7V 
-;H0.0g(45nmol) . cfc M» 8g(4mmol) , M# D 9 All. 9g(86mraol) 4 1 
, 4 -v^-+-9->50i 'J 'J >y rJl/WKHU h?>X-l, 2 - i/9 a^+lfV 
^7 5 >4.9 5 U 'J -y h /K41mmol) fcin*, 7;i/=f VSMWOn- 18B#HAoAMR8S 

M7A^n7h?77^-fllSU (N) 2. Og (Wll%) 

(2) <t&b (A 1 0 8) <D&tiL 

cplHMt (N) 2.0g(4mmol) > *;l/^ x /-;H.4g(8wol) s <£ 08g(0. 4m 

molh 'J >K* 'J A2. 9g(14mmol) £ 1 , 4 - >155 U 'J <y HUzJ&S 
U h7>X-l, 2 - v^o^^ifVvT ^ > 0. 5 2; l» U «y h ;b(4ramol) &2in 
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M?i U «fc -9 {L£§0. 08g(0. 4mraol) , 'J 'J A2. 9g(14ramol) > h7>^-l 
, 2-«>JiD^t>y7;> 0.55 'J U -y h;K4mmol) £#D;i. 7)H>%B 

-MfM\sfc9ts 7K-e»L, i7Kiilith , J'yA-e^l/£, 

y-;U5 5 y y >y MU&rjM^;ui55 y U >y MU&flO;U 
*ra3LfefeHS:»aU SlifibRr>'i * y -rt*£2@*bb 5 : 2«L, ft 
afe$SH,2.4g (M8796) £f#fc„ fc&Jafct&flttx 90MHz 'H-NMR&tfF 
D-MSte^DgfiMfc (A 1 0 8) T»**:tiiBl/fc. £fcs FD-MSO 

FD-MS, calcd for C,sH 30 N<=626, found, m/z=626 (M + , 100). 
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1^ (TI3F Irpic) £»L/i, ^M^Plz^^P I r p i c<9?J|jgte7 
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